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(amended) A method of treating a coal formation in situ, comprising: 
providing heat from one or more heaters to at least a portion of the formation; 
Mowing the heat to transfer from the one or more heaters to a part of the formation such 
that the heat^om the one or more heaters pyrolyzes at least some of the hydrocarbons within the 
part of the formation; 

producing ffyrolysis products from the formation; 

heating at leasr^ portion of the part of the formation to a temperature sufficient to 
generate synthesis gas; 

controlling a temperaWe of at least a portion of the part of the formation to generate 
synthesis gas having a selected PL to CO ratio; 

providing a synthesis gas generating fluid to at least the portion of the part of the 
formation to generate synthesis gas; and 

producing a portion of the synthesis gas from the formation. 




4765. (amended) The method of claim 4764, N ^herein the one or more heaters comprise at least 
two heaters, and wherein superposition ofhe^t from at least the two heaters pyrolyzes at least 
some hydrocarbons within the part of the formation. 





4776. (amended) The method of claim 4764, further comprising allowing the heat to transfer 
from the one or more heaters to the part of the formation to substantially uniformly increase a 
permeability of the part of the formation. 



4777. (amended) The method of claim 4764, further comprising controlling heat transfer from 
the one or more heaters to produce a permeability within the part of thesformation of greater than 
about 100 millidarcy. 



4778. (amended) The method of claim 4764, further comprising heating at le^st the portion of 
the part of the formation when providing the synthesis gas generating fluid to inhibit temperature 
decrease within the part of the formation during synthesis gas generation. 
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4780. (amended) The method of claim 4764, wherein heating at least the portion of the part of 
sthe formation to a temperature sufficient to allow synthesis gas generation comprises: 

heating zones adjacent to wellbores of one or more heaters with heaters disposed in the 
welHknres, wherein the heaters are configured to raise temperatures of the zones to temperatures 
sufficients^ support reaction of hydrocarbon material within the zones with an oxidizing fluid; 
introducing the oxidizing fluid to the zones substantially by diffusion; 
allowingsthe oxidizing fluid to react with at least a portion of the hydrocarbon material 
within the zones tcyproduce heat in the zones; and 

transferring heat from the zones to the part of the formation. 

4781 . (amended) The method of claim 4764, wherein heating at least the portion of the part of 
the formation to a temperature sufficient to allow synthesis gas generation comprises: 

introducing an oxidizing fluicHnto the formation through a wellbore; 

transporting the oxidizing fluid substantially by convection into the portion of the part of 
the formation, wherein the portion of me pan of the formation is at a temperature sufficient to 
support an oxidation reaction with the o&mzing fluid; and 

reacting the oxidizing fluid within the portion of the part of the formation to generate heat 
and raise the temperature of the portion. 

4782. (amended) The method of claim 4764, wherein at "least one of the one or more heaters 
comprises an electrical heater. 

4783. (amended) The method of claim 4764, wherein at least on^of the one or more heaters 
comprises a natural distributed combustor. 

4784. (amended) The method of claim 4764, wherein the one or more heaters comprise one or 



more heater wells, wherein at least one heater well comprises a conduit disposfe^within the 
formation, and further comprising heating the conduit by flowing a hot fluid through the conduit. 



\ 
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1$5. (amended) The method of claim 4764, wherein heating at least the portion of the part of 
the formation to a temperature sufficient to allow synthesis gas generation and providing a 
syntheses gas generating fluid to at least the portion of the part of the formation comprises 
introducing steam into the portion. 

4786. (amended) The method of claim 4764, further comprising controlling the heating of at 
least the portion of part of the formation and provision of the synthesis gas generating fluid to 
maintain a temperatureVwithin at least the portion of the part of the formation above the 
temperature sufficient to generate synthesis gas. — 




4789. (amended) The method of claim 4764, wherein the synthesis gas generating fluid 
comprises water and carbon dioxideWherein the carbon dioxide inhibits production of carbon 
dioxide from the part of the formation. 



4793. (amended) The method of claim 4764, wherein providing the synthesis gas generating 
fluid to at least the portion of the part of the formation comprises raising a water table of the 
formation to allow water to flow into at least the portion of the part of the formation. 



4794. (amended) The method of claim 4764, wherein the synthesis gas generating fluid 
comprises water and hydrocarbons having carbon numbers less than 5, and wherein at least a 
portion of the hydrocarbons are subjected to a reaction within at least the portion of the part of 
the formation to increase a H2 concentration within the produced^ynthesis gas. 



4795. (amended) The method of claim 4764, wherein the synthesis gas generating fluid 
comprises water and hydrocarbons having carbon numbers greater than \ and wherein at least a 
portion of the hydrocarbons react within at least the portion of the part of tn^ formation to 
increase an energy content of the produced synthesis gas. 



4799. (amended) The method of claim 4764, further comprising using a portion of^he synthesis 
gas as a combustion fuel for the one or more heaters. 
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48Q0. (amended) A method of treating a coal formation in situ, comprising: 

providing heat from one or more heaters to at least a portion of the formation; 
allowing the heat to transfer from the one or more heaters to a part of the formation such 
that the heat from the one or more heaters pyrolyzes at least some hydrocarbons within the part of 
the formatior 

producing pyrolysis products from the formation; 

heating at Wst a portion of the part of the formation to a temperature sufficient to 
generate synthesis ga 

controlling a temperature in or proximate to a synthesis gas production well to generate 
synthesis gas having a selected H2 to CO ratio; 

providing a synthesis gas generating fluid to at least the portion of the part of the 
formation to generate synthesis gas; and 

producing synthesis gas from the formation. 



4801 . (amended) The method of claim wherein the one or more heaters comprise at least 
two heaters, and wherein superposition OT^at from at least the two heaters pyrolyzes at least 
some hydrocarbons within the part of the formation. 



n 



4812. (amended) The method of claim 4800, further comprising allowing the heat to transfer 
from the one or more heaters to the part of the formation to substantially uniformly increase a 
permeability of the part of the formation. 




4813. (amended) The method of claim 4800, further comprising controlling heat transfer from 
the one or more heaters to produce a permeability within the parhpf the formation of greater than 
about 100 millidarcy. 



4814. (amended) The method of claim 4800, further comprising heating at least the portion of 
the part of the formation when providing the synthesis gas generating fluidHp inhibit temperature 
decrease within the part of the formation during synthesis gas generation. 
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4816. (amended) The method of claim 4800, wherein heating at least the portion of the part of 
the formation to a temperature sufficient to allow synthesis gas generation comprises: 

\ heating zones adjacent to wellbores of one or more heaters with heaters disposed in the 
wellbores, wherein the heaters are configured to raise temperatures of the zones to temperatures 
sufficient^ support reaction of hydrocarbon material within the zones with an oxidizing fluid; 

introducing the oxidizing fluid to the zones substantially by diffusion; 

allowing^the oxidizing fluid to react with at least a portion of the hydrocarbon material 
within the zones to produce heat in the zones; and 

transferring heat from the zones to the part of the formation. 

481 7. (amended) The memcjd^f claim 4800, wherein heating at least the portion of the part of 
the formation to a temperature sufficient to allow synthesis gas generation comprises: 

introducing an oxidizir^fiuid into the formation through a wellbore; 

transporting the oxidizing flxuH substantially by convection into the portion of the part of 
the formation, wherein the portion of th^part of the formation is at a temperature sufficient to 
support an oxidation reaction with the oxidizing fluid; and 

reacting the oxidizing fluid within the portion of the part of the formation to generate heat 
and raise the temperature of the portion. \ 

48 1 8. (amended) The method of claim 4800, wherem at least one of the one or more heaters 
comprises an electrical heater. \ 

4819. (amended) The method of claim 4800, wherein at least one of the one or more heaters 
comprises a natural distributed combustor. \ 

4820. (amended) The method of claim 4800, wherein the one or more heaters comprise one or 
more heater wells, wherein at least one heater well comprises a conduit disposed within the 
formation, and further comprising heating the conduit by flowing a hot fluicL through the conduit. 
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4821. (amended) The method of claim 4800, wherein heating at least the portion of the part of 
the formation to a temperature^ufficient to allow synthesis gas generation and providing a 
synthesis gas generating fluid to atv^east the portion of the part of the formation comprises 
introducing steam into the portion. 

4822. (amended) The method of claini^800^rfther comprising controlling the heating of at 
least the portion of part of the formation_attd^rovision of the synthesis gas generating fluid to 
maintain a temperature within at least the portion of thbvpart of the formation above the 
temperature sufficient to generate synthesis gas. 



48^9. (amended) The method of claim 4800, wherein providing the synthesis gas generating 
fluid to^at least the portion of the part of the formation comprises raising a water table of the 
formation to^low water to flow into at least the portion of the part of the formation. 



4830. (amended) The rrtetta>d of claim 4800, wherein the synthesis gas generating fluid 
comprises water and hydrocarbcS^ carbon numbers less than 5, and wherein at least a 
portion of the hydrocarbons are suknebt^d to a reaction within at least the portion of the part of 
the formation to increase a H2 conc^j^ation^thin the produced synthesis gas. 



483 1 . (amended) The method of claim 4800, whereintte synthesis gas generating fluid 
comprises water and hydrocarbons having carbon numbers gfcs^ter than 4, and wherein at least a 
portion of the hydrocarbons react within at least the portion of thwart of the formation to 
increase an energy content of the produced synthesis gas. 



4835. (amended) The metHb^^daim 4800, further comprising using a portion of the synthesis 
gas as a combustion fuel for the obdoPmore heaters. 




5150. (new) A method orh^ating a coal formation in situ, comprising: 

providing heat from one ohmore heaters to at least a portion of the formation; 
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\ allowing the heat to transfer from the one or more heaters to a part of the formation such 
that theheat fronKhe one or more heaters pyrolyzes at least some of the hydrocarbons within the 
part of the formation; 

heatingvat least a portion of the part of the formation to a temperature sufficient to 
generate synthesisNgas; 

controlling a Wiperature of at least a portion of the part of the formation to generate 
synthesis gas having a selected H2 to CO ratio; 

providing a synthesi\gas generating fluid to at least the portion of the part of the 
formation to generate synthesis^gas; and 

producing a portion of the synthesis gas from the formation. 

5151. (new) The method of claim ^50/ wherein the one or more heaters comprise at least two 
heaters, and wherein superposition oflieat from at least the two heaters pyrolyzes at least some 
hydrocarbons within the part of the formationX 

5152. (new) The method of claim 5150, wherein tfte selected ratio is controlled to be 
approximately 2: 1 H2 to CO. \ 

5153. (new) The method of claim 5150, wherein the selected ratio is controlled to range from 
approximately 1.8:1 to approximately 2.2:1 H2 to CO. \ 

5154. (new) The method of claim 5150, wherein the selected ratio lkcontrolled to be 
approximately 3:1 H2 to CO. \ 

5155. (new) The method of claim 5150, wherein the selected ratio is controlled to range from 
approximately 2 . 8 : 1 to approximately 3 .2 : 1 H2 to CO. \ 

5156. (new) The method of claim 5150, further comprising providing at least a portion of the 
produced synthesis gas to a condensable hydrocarbon synthesis process to produce condensable 
hydrocarbons. \ 
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\5 157. (new) The method of claim 5 1 56, wherein the condensable hydrocarbon synthesis 
process comprises a Fischer-Tropsch process. 

5158. mew) The method of claim 5157, further comprising cracking at least a portion of the 
condensable hydrocarbons to form middle distillates. 

5159. (new) The method of claim 5150, further comprising providing at least a portion of the 
produced synthesisWs to a catalytic methanation process to produce methane. 

5 1 60. (new) The methocL of claim 5150, further comprising providing at least a portion of the 
produced synthesis gas to a methanol-synthesis process to produce methanol. 

5161. (new) The method of cl^nr6150, further comprising providing at least a portion of the 
produced synthesis gas to a gasolkie-synthesis process to produce gasoline. 

5 1 62. (new) The method of claim 5150, further comprising allowing the heat to transfer from 
the one or more heaters to the part of the formation to substantially uniformly increase a 
permeability of the part of the formation. \ 

5 1 63. (new) The method of claim 5150, further composing controlling heat transfer from the 
one or more heaters to produce a permeability within the part of the formation of greater than 
about 100 millidarcy. \ 

5 1 64. (new) The method of claim 5150, further comprising heating, at least the portion of the 
part of the formation when providing the synthesis gas generating fluiavto inhibit temperature 
decrease within the part of the formation during synthesis gas generation.X 

5 165. (new) The method of claim 5150, wherein the temperature sufficient tovallow synthesis 
gas generation is within a range from approximately 400 °C to approximately 12(M °C. 
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5 166. (new) The method of claim 5 1 50, wherein heating at least the portion of the part of the 
sformation to a temperature sufficient to allow synthesis gas generation comprises: 

\ heating zones adjacent to wellbores of one or more heaters with heaters disposed in the 
wellbores, wherein the heaters are configured to raise temperatures of the zones to temperatures 
sufficient ta support reaction of hydrocarbon material within the zones with an oxidizing fluid; 

introdubing the oxidizing fluid to the zones substantially by diffusion; 

allowing thfesoxidizing fluid to react with at least a portion of the hydrocarbon material 
within the zones to produce heat in the zones; and 

transferring heat from the zones to the part of the formation. 

5 167. (new) The method of clgptf. 5 1 50, wherein heating at least the portion of the part of the 
formation to a temperature sufficient ua allow synthesis gas generation comprises: 

introducing an oxidizing fluid intoHhe formation through a wellbore; 

transporting the oxidizing fluid substahtially by convection into the portion of the part of 
the formation, wherein the portion of the part of the formation is at a temperature sufficient to 
support an oxidation reaction with the oxidizing fluids and 

reacting the oxidizing fluid within the portion of the part of the formation to generate heat 
and raise the temperature of the portion. \ 

5 1 68. (new) The method of claim 5 1 50, wherein at least one of tribune or more heaters 
comprises an electrical heater. \ 

5 1 69. (new) The method of claim 5150, wherein at least one of the one or mote heaters 
comprises a natural distributed combustor. \ 

5 1 70. (new) The method of claim 5150, wherein the one or more heaters comprise one oKmore 
heater wells, wherein at least one heater well comprises a conduit disposed within the formation, 
and further comprising heating the conduit by flowing a hot fluid through the conduit. 
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5171. (new) The method of claim 5150, wherein heating at least the portion of the part of the 
formation to a temperature sufficient to allow synthesis gas generation and providing a synthesis 
gas generating fluid to at least the portion of the part of the formation comprises introducing 
steam into the portion. 

5 1 72. (newVrhe method of claim 5 1 50, further comprising controlling the heating of at least 
the portion of part of the formation and provision of the synthesis gas generating fluid to 
maintain a temperaWe within at least the portion of the part of the formation above the 
temperature sufficient ro generate synthesis gas. 

5173. (new) The method orclaim 5150, wherein the synthesis gas generating fluid comprises 
liquid water. f\^\ 

5 1 74. (new) The method of claim v M0, wherein the synthesis gas generating fluid comprises 
steam. \ 

5175. (new) The method of claim 5150, wherdn the synthesis gas generating fluid comprises 
water and carbon dioxide, wherein the carbon dioxide inhibits production of carbon dioxide from 
the part of the formation. \ 

5176. (new) The method of claim 5175, wherein a portion. of the carbon dioxide within the 
synthesis gas generating fluid comprises carbon dioxide remoyed from the formation. 

5177. (new) The method of claim 5150, wherein the synthesis gasVenerating fluid comprises 
carbon dioxide, and wherein a portion of the carbon dioxide reacts witlrcarbon in the formation 
to generate carbon monoxide. \ 

5 1 78. (new) The method of claim 5 1 77, wherein a portion of the carbon dioxid\within the 
synthesis gas generating fluid comprises carbon dioxide removed from the formation. 
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5179. (new) The method of claim 5150, wherein providing the synthesis gas generating fluid to 
at least the portion of the part of the formation comprises raising a water table of the formation to 
alloW water to flow into at least the portion of the part of the formation. 

5180. (n^w) The method of claim 5150, wherein the synthesis gas generating fluid comprises 
water and hydrocarbons having carbon numbers less than 5, and wherein at least a portion of the 
hydrocarbons aie subjected to a reaction within at least the portion of the part of the formation to 
increase a H2 concentration within the produced synthesis gas. 

5181. (new) The methoci of claim 5150, wherein the synthesis gas generating fluid comprises 
water and hydrocarbons havW carbon numbers greater than 4, and wherein at least a portion of 
the hydrocarbons react within aMeast the portion of the part of the formation to increase an 
energy content of the produced synthesis gas. 

5 1 82. (new) The method of claim 5 1 5{Murther comprising maintaining a pressure within the 
formation during synthesis gas generation, ahd passing produced synthesis gas through a turbine 
to generate electricity. \ 

5183. (new) The method of claim 5 1 50, further comprising generating electricity from the 
synthesis gas using a fuel cell. \ 

5 1 84. (new) The method of claim 5150, further comprising generating electricity from the 
synthesis gas using a fuel cell, separating carbon dioxide from a fluid exiting the fuel cell, and 
storing a portion of the separated carbon dioxide within a spent section of the formation. 

5185. (new) The method of claim 5150, further comprising using a portion^of the synthesis gas 
as a combustion fuel for the one or more heaters. \ 

5 1 86. (new) A method of treating a coal formation in situ, comprising: \ 
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. heating at least a portion of the part of the formation to a temperature sufficient to 

gbnerate synthesis gas; 

\ controlling a temperature in or proximate to a synthesis gas production well to generate 
synthesis gas having a selected H2 to CO ratio; 

providing a synthesis gas generating fluid to at least the portion of the part of the 
formation tagenerate synthesis gas; and 

producing synthesis gas from the formation. 

5187. (new) The method of claim 5 1 86, wherein the selected ratio is controlled to be 
approximately 2:1 H2 tor CO. 

5188. (new) The method ofvclaim 5 1 86, wherein the selected ratio is controlled to range from 
approximately 1.8:1 to approximately 2.2:1 H2 to CO. 

5189. (new) The method of claiiry5r86, wherein the selected ratio is controlled to be 
approximately 3:1 H 2 to CO. \ 

5190. (new) The method of claim 5186, wherein the selected ratio is controlled to range from 
approximately 2.8:1 to approximately 3.2:1 H2 toV;0. 

5191. (new) The method of claim 5 1 86, further comprising providing at least a portion of the 
produced synthesis gas to a condensable hydrocarbon synthesis process to produce condensable 
hydrocarbons. \ 

5192. (new) The method of claim 5191, wherein the condensablVhydrocarbon synthesis 
process comprises a Fischer-Tropsch process. \ 

5 1 93. (new) The method of claim 5 1 92, further comprising cracking at least a portion of the 
condensable hydrocarbons to form middle distillates. \ 
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5 194. (new) The method of claim 5 1 86, further comprising providing at least a portion of the 
produced synthesis gas to a catalytic methanation process to produce methane. 

5 1 95 \ (new) The method of claim 51 86, further comprising providing at least a portion of the 
producedysynthesis gas to a methanol-synthesis process to produce methanol. 

5 1 96. (new) \he method of claim 5 1 86, further comprising providing at least a portion of the 
produced synthes\gas to a gasoline-synthesis process to produce gasoline. 

5 1 97. (new) The method of claim 5186, further comprising heating at least the portion of the 
part of the formation when providing the synthesis gas generating fluid to inhibit temperature 
decrease within the part of the formation during synthesis gas generation. 

5198. (new) The method of claim 5\86, wherein the temperature sufficient to allow synthesis 
gas generation is within a range from apWxknately 400 °C to approximately 1200 °C. 

5 1 99. (new) The method of claim 5 1 86, wherein heating at least the portion of the part of the 
formation to a temperature sufficient to allow synthesis gas generation comprises: 

introducing an oxidizing fluid into the formation through a wellbore; 

transporting the oxidizing fluid substantially by convection into the portion of the part of 
the formation, wherein the portion of the part of the formation is at a temperature sufficient to 
support an oxidation reaction with the oxidizing fluid; and \ 

reacting the oxidizing fluid within the portion of the part ofthe formation to generate heat 
and raise the temperature of the portion. \ 

5200. (new) The method of claim 5 1 86, wherein heating at least the portioh. of the part ofthe 
formation to a temperature sufficient to allow synthesis gas generation and providing a synthesis 
gas generating fluid to at least the portion of the part of the formation comprises imraducing 
steam into the portion. \ 



14 



Inventors: Vinegar etal. 
Appl. Ser. No.: 09/841,448 
Arty. Dckt. No.: 5659-07400 

5201. (new) The method of claim 5 1 86, further comprising controlling the heating of at least 
^e portion of part of the formation and provision of the synthesis gas generating fluid to 
maintain a temperature within at least the portion of the part of the formation above the 
temperature sufficient to generate synthesis gas. 

5202. (neV) The method of claim 5 1 86, wherein the synthesis gas generating fluid comprises 
liquid water. \ 

5203. (new) The method of claim 5186, wherein the synthesis gas generating fluid comprises 
steam. \ 

5204. (new) The method of claim 5 1 86, wherein the synthesis gas generating fluid comprises 
water and carbon dioxide. Vv 

5205. (new) The method of claim/>204, wherein a portion of the carbon dioxide within the 
synthesis gas generating fluid comprisek carbon dioxide removed from the formation. 

5206. (new) The method of claim 5 1 86, wnerein the synthesis gas generating fluid comprises 
carbon dioxide, and wherein a portion of the carbon dioxide reacts with carbon in the formation 
to generate carbon monoxide. \ 

5207. (new) The method of claim 5206, wherein a portion of the carbon dioxide within the 
synthesis gas generating fluid comprises carbon dioxide removed from the formation. 

5208. (new) The method of claim 5186, wherein providing thessynthesis gas generating fluid to 
at least the portion of the part of the formation comprises raising avvater table of the formation to 
allow water to flow into at least the portion of the part of the formation. 

5209. (new) The method of claim 5186, wherein the synthesis gas generating fluid comprises 
water and hydrocarbons having carbon numbers less than 5, and wherein at lehst a portion of the 
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hydrocarbons are subjected to a reaction within at least the portion of the part of the formation to 
increase a H2 concentration within the produced synthesis gas. 

5210. (new) The method of claim 5186, wherein the synthesis gas generating fluid comprises 
water and hydrocarbons having^carbon numbers greater than 4, and wherein at least a portion of 
the hydrocarbons react within at le&st the portion of the part of the formation to increase an 
energy content of the produced synthe^ gas. 

5211. (new) The method of claim 5 1 86,%nhej- comprising maintaining a pressure within the 
formation during synthesis gas generation^HQ passing produced synthesis gas through a turbine 
to generate electricity. \ 

5212. (new) The method of claim 5186, further comprisW generating electricity from the 
synthesis gas using a fuel cell. \ 

5213. (new) The method of claim 5 1 86, further comprising generating electricity from the 
synthesis gas using a fuel cell, separating carbon dioxide from a fluid exiting the fuel cell, and 
storing a portion of the separated carbon dioxide within a spent section of the formation. 



Response To Office Action Mailed September 10, 2002 
A. Pending Claims 

Claims 4764-4835 and 5150-5213 are currently pending. Claims 4764, 4765, 4776-4778, 
4780-4786, 4789, 4793-4795, 4799-4801, 4812-4814, 4816-4822, 4829-4831, and 4835 have 
been amended. Claims 4699-4763 and 4836-4871 have been cancelled without prejudice. 
Claims 5150-5213 are new. 
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B. Restriction 

Applicant hereby elects the claims of Group n, namely claims 4764-4835, drawn to a 
method of heating a coal formation to a temperature sufficient to generate synthesis gas while 
controlling the temperature to generate and produce a synthesis gas having a selected H2 to CO 
ratio, without traverse. Applicant reserves the right to file divisional applications capturing the 
subject matter of the non-elected species. 



C. Conclusion 

Applicant believes that no fees are due in association with the filing of this document. If 
any extension of time is required, Applicant hereby requests the appropriate extension of time. If 
any fees are required, please charge those fees to Conley, Rose & Tayon, P.C. Deposit Account 
Number 50-1505/5659-07400/EBM. , 



CONLEY, ROSE & TAYON, P.C. 

P.O. BOX 398 

AUSTIN, TX 78767-0398 

(512) 703-1254 (voice) 

(512) 703-1250 (facsimile) 




Eric B. Meyertons 
Reg. No. 34,876 



Attorney for Applicant 
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